Characterization of the Xenopus rhodopsin gene.
The abundant Xenopus rhodopsin gene and cDNA have been cloned and characterized. The gene is composed of five exons spanning 3.5 kilobase pairs of genomic DNA and codes for a protein 82% identical to the bovine rhodopsin. The cDNA was expressed in COS1 cells and regenerated with 11-cis-retinal, forming a light-sensitive pigment with maximal absorbance at 500 nm. Both Southern blots and polymerase chain reaction amplification of intron 1 revealed multiple products, indicating more than one allele for the rhodopsin gene. Comparisons with other vertebrate rhodopsin 5 upstream sequences showed significant nucleotide homologies in the 200 nucleotides proximal to the transcription initiation site. This homology included the TATA box region, Ret 1/PCE1 core sequence (CCAATTA), and surrounding nucleotides. To functionally characterize the rhodopsin promoter, transient embryo transfections were used to assay transcriptional control elements in the 5 upstream region using a luciferase reporter. DNA sequences encompassing -5500 to +41 were able to direct luciferase expression in embryo heads. Reporter gene expression was also observed in embryos microinjected with reporter plasmids during early blastomere stages. These results locate transcriptional control elements upstream of the Xenopus rhodopsin gene and show the feasibility of embryo transfections for promoter analysis of rod-specific genes.